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analysis [6]. However, the Mohr’s circle approach to the graphical description of 
the state of stress and strain at a given point is perhaps the most practical. The 
applications of this method easily extend to some of the special stress cases such 
as those indicated in Table 4.1. 

It is not the primary purpose of this section to go into the many details of the 
Mohr’s stress analysis. In general, the approach involves the sketch of an element of 
the particular structure, showing the disposition of the normal and shearing stresses. 
Since the center of the Mohr’s circle is established by the relation ( S x + S y )/2 with 


the corresponding radius of 



— S y ) 2 + 4 T 2 y , any two given stress values 


are sufficient to determine one point of the circle. The combined stresses can then 
be defined to complete the resultant stress distribution [3,7]. 


PLANE STRESS AND STRAIN 

In dealing with the two-dimensional problems discussed in this chapter it may be 
well to note the nature of certain general elastic properties and conditions of loading 
characterized as plane stress or plane strain. 

The concept of a plane stress criterion is illustrated in Fig. 4.5. Here the 
assumption is made that for given set of forces applied externally the interior effects 
of this loading are uniformly distributed across the thickness. The state of plane 
stress is presumed to exist when the stresses in the 2 direction vanish on both faces 
of the slice and when the three components S x , S y , and T xy do not depend on 2 . 
This is obviously a convenient approximation for the analysis of thin plates on the 
premise that the stresses can vary gradually as functions of x and y. 

In describing the concept of plane strain consider, for example, a long cylinder 
with the axis aligned along the 2 coordinate. Assume next that all the surface and 
mass forces act perpendicular to this axis and are independent of z. Let the ends 
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Fig. 4.5 





